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Description 

[0001 ] The present invention relates generally to sys- 
tems for continuously infusing medication into a patient 
and, more particularly, to infusion pumps providing an 
integrated dose rate calculation function. 

Description of the Related Art 

[0002] A relatively recent apparatus for administering 
medication to a patient is the medication infusion pump. 
A valuable and much needed development, the medi- 
cation infusion pump can be used to administer drugs 
to a patient in small, carefully measured doses at fre- 
quent intervals or, with some devices, slowly but unin- 
terruptedly. A therapeutic regimen with an infusion 
pump can be controlled electronically to administer pre- 
cisely measured quantities of a drug at precisely 
planned intervals to give a gradual infusion of medica- 
tion into the patient. The infusion pump makes possible 
a closer approximation to the natural maintenance of bi- 
ochemical balances in the body because of its operation 
in a repetitive small dose mode. 
[0003] As availability of drugs, therapeutic tech- 
niques, and technological capability have improved, the 
demand for sophistication in drug delivery has in- 
creased. In many instances, this added sophistication 
results in more complicated infusion pump operation. 
Achieving this sophistication in drug delivery capability, 
and maintaining ease of use has been a major challenge 
for infusion pump manufacturers. 
[0004] As the sophistication of the available infusion 
pumps has increased, so too have the number of pa- 
rameters that may be used to control the infusion. Typ- 
ically, an infusion pump comprises a pumping element 
that causes a precisely measured flow of fluid to be in- 
fused to the patient. This pump element is controlled by 
a processor that generally has a programmable memory 
associated with it for storing instructions to be used by 
the processor to control the infusion. The sophistication 
of currently available infusion pumps with programma- 
ble processors and extensive memory capabilities for 
controlling complicated drug delivery schemes adds sig- 
nificantly to the choices available to a physician for pre- 
scribing a drug regimen to be infused. 
[0005] The range of possible infusion parameters in- 
cludes, but is not limited to, infusion rate, infusion dura- 
tion, dose volume, lockout period, repeat period, bolus 
size and bolus rate, patient weight, syringe size, con- 
tainer volume, security codes, drug units (e.g. milli- 
grams), drug concentration, concentration units or phar- 
macokinetic parameters. Each of these parameters may 
be entered by a user into the memory of the pump using 
a keyboard connected directly to the pump. Alternative- 
ly, the pump may be programmed by commands re- 
ceived over a network or other communication scheme 
from a central computer. 

[0006] Because of the large number of therapeutic 



modalities and the extensive number of possible re- 
quired parameters, the manufacturers have been chal- 
lenged to provide a user interface that assists the user 
in entering desired parameters by simplifying the entry 

5 process as much as possible. For example, there is a 
need for a user interface that automatically selects as 
many secondary parameters as possible that are asso- 
ciated with a particular primary infusion parameter. For 
example, it would be useful to provide a user with pre- 

10 determined ranges of parameter values depending on 
the type of drug to be infused. 

[0007] The infusion device industry has collectively 
responded to these needs in a number of ways. First, 
compromises in features are often accepted in the in- 

*5 terest of having versatile, general or multi-purpose 
pumps. For example, physicians may sometimes select 
doses based on body weight and drug units, but the 
pumps are not capable of being programmed without 
first converting those values to other values that are ac- 

20 ceptable to the processor of the pump. For example, 
when necessary, users must manually perform conver- 
sion calculations so that rates may be programmed in 
ml/hr, although the dose was prescribed in mcg/kg/day. 
These calculations consume large amounts of valuable 

25 user time, and require extra time to check for accuracy 
both after calculation and when they are entered into the 
pump. 

[0008] Determining the parameters to be pro- 
grammed into an infusion pump typically proceeds in 

30 one of two ways. In what may be called dosage-based 
operation, the physician specifies a dosage to be ad- 
ministered. The corresponding infusion rate must then 
be calculated so that the infusion pump can be control- 
led accordingly. In volumetric rate-based operation, 

35 however, there is no need to calculate the infusion rate 
because it is specified by the processor. Instead, volu- 
metric rate-based operation involves calculation of the 
corresponding dosage of the drug, this being done so 
that a record may be kept of the dosage of the drug that 

*o is administered to the patient. 

[0009] In either case, a calculation must be made, and 
it is therefore desirable that the system include some 
means for doing this in a manner that simplifies the task 
as much as possible, and in so doing, also assists the 

45 user by improving the accuracy of the calculation and 
easing the programming of the calculated parameter in- 
to the memory of the pump. The calculation procedure 
should be quick and convenient with little chance for us- 
er confusion and error, and it should facilitate medication 

so adjustments according to patient reaction. 

[001 0] Stand-alone calculators to perform the conver- 
sion of infusion parameters as described above exist; 
however, they still require entry of the calculated value 
into the memory of the pump. These calculators, for ex- 

55 ample, typically require the specified dosage or infusion 
rate to be entered along with other necessary parameter 
values. Then, the solution to the calculation, either infu- 
sion rate or dosage, is displayed. This value must then 
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be transferred to the corresponding infusion pump, with 
the process taking time and effort and risking that a pa- 
rameter will be inaccurately transferred to the infusion 
pump. 

[0011] Another approach to this problem has been to 
connect individual infusion pumps to a computer net- 
work that has a program available to assist the techni- 
cian with the dosage calculations. In operation, the 
nurse or technician accesses the computer network 
from a terminal or workstation located at a nurse station 
or at the patient's bedside. The nurse or technician en- 
ters the parameters for the infusion prescribed by the 
physician, and the specialized drug calculation program 
performs the required calculations. When the nurse or 
technician is satisfied, he or she may request that the 
entered and calculated parameters be downloaded 
through the computer network into the infusion pump. 
[0012] Centralized calculation programs of the sort 
described above can be quite powerful, providing, in ad- 
dition to a dosage calculation program, a checking func- 
tion to cross-reference with the patient records to detect 
an inappropriate infusion parameter. It may also main- 
tain a database of drug information that can be cross- 
checked with the patient's medical history to determine 
whether a drug has been prescribed that may elicit an 
allergic reaction by the patient if it is infused. One ex- 
ample of such a centralized system also maintains a list 
of typical drugs infused, along with typical default con- 
centration and dose units. This system allows for more 
rapid and error free calculation by providing the techni- 
cian with a list of commonly infused drugs to select from. 
Selection of a drug from the list automatically enters de- 
fault dose units and infusion parameters. 
[0013] WO94/08647 discloses a system for creating 
a customised drug library for an electronically loaded 
drug infusion pump. A tool is provided for accessing the 
drug library and selecting, adding or customising both 
the drug entries and associated drug delivery parame- 
ters/protocols so that the drug infusion pump can be 
configured. 

[0014] A problem with such centralized computer sys- 
tems is that they typically require specialized hardware, 
software, and network wiring and interfaces that may be 
expensive to install and to maintain. Where such cen- 
tralized systems are not available, care providers may 
rely on stand-alone calculators, as previously de- 
scribed, to perform the necessary calculations to covert 
dosage parameters to volumetric rate parameters ac- 
ceptable to the infusion pumps in their institution. One 
approach to meeting the need of such care givers for a 
pump having a dose rate calculator has been described 
by Rubalcaba in United States Patent No. 4,898,578. 
This patent discloses an infusion system having an in- 
tegral dose rate calculator that provides an operator with 
a menu of infusion related parameters. Values for infu- 
sion rate, dosage per unit of body weight per unit of time 
or dosage per unit of time, body weight, volume of so- 
lution and weight of the drug may be entered. In opera- 
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tion, the technician must enter four of the above five pa- 
rameters and the calculator determines the remaining 
parameter. This infusion system, however, still requires 
the user to enter a large number of infusion parameters, 
5 including dosage units and concentration units. 

[0015] What has been needed, and heretofore una- 
vailable, is an infusion pump having a dose rate calcu- 
lation feature that allows an operator to quickly and ac- 
curately program the pump by selecting the name of a 
desired drug from a list of drugs stored in the memory 
of the pump. Selecting such a name should also auto- 
matically select default parameters for the most com- 
monly used dose unit and drug concentrations. This 
would reduce the number of parameters to be entered 
by the user, improving accuracy and reducing the time 
needed to perform the calculation. Additionally, such a 
system would eliminate the need for a user to transfer 
the infusion parameters to the pump prior to beginning 
infusion. 

[0016] Also needed is a fast and accurate way to se- 
lect a drug name from a list of drug names where such 
a selection also programs the pump with default values 
for various infusion parameters, such as the typical con- 
centration used within the care giving facility for a par- 
ticular drug, associated dose units and concentration 
units. In many institutions, a relatively limited number of 
different types of drugs are routinely prescribed. Often, 
the institution's pharmacy will stock only a selected 
range of concentrations of these drugs to minimize the 
amount of inventory that must be maintained to reduce 
costs and the potential for a drug to stay on the phar- 
macy's shelf past its expiration date. Thus, further im- 
provements in ease of use, accuracy, and time savings 
may result if the concentrations of this select group of 
drugs could be programmed into the pump, so that se- 
lection of the drug by name automatically programs the 
standard value of the concentration into the pump for 
use during the dose rate calculation process. Even more 
useful would be an infusion pump having a memory that 
can be altered using an external programming source 
to add, remove or update the stored lists of drug names 
and associated infusion parameters. The present inven- 
tion meets these needs. 

[001 7] According to a first aspect of the present inven- 
tion there is provided an infusion system for infusing 
medical fluid to a patient with a pump, the system com- 
prising a memory having stored within it a plurality of 
infusion parameters for controlling the operation of the 
pump, a display, a selection key that provides a selec- 
tion signal when actuated, and a processor responsive 
to selection signals to select and retrieve infusion pa- 
rameters from the entire plurality of parameters stored 
in the memory, to display selected parameters and to 
control the pump to operate in accordance with the se- 
lected parameters, the memory having stored within it 
flags associated with a plurality of selected stored mem- 
ory data; 

a fast selection key that provides a fast signal 
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when actuated; and 

the processor is responsive to the fast signal to 
select among only the flagged memory data, to display 
selected flagged memory data and to control the pump 
to operate in accordance with the selected flagged 
memory data. 

[0018] According to a further aspect of the present in- 
vention, there is provided a method of programming an 
infusion pump, wherein associated with the pump is a 
memory having stored in it a plurality of infusion param- 
eters for controlling the operation of the pump, a display, 
a selection key that provides selection signals when ac- 
tuated, and a processor responsive to said selection sig- 
nals to select and retrieve infusion parameters from the 
entire plurality of parameters stored in the memory, and 
to display the selected parameters for use in controlling 
the pump to operate in accordance with the selected pa- 
rameters, the method of programming the pump char- 
acterised by the steps of : storing in the memory flags 
associated with a plurality of selected stored memory 
data; providing a fast signal from a fast selection key 
when the fast selection key is actuated; and selecting 
among only the flagged memory data and displaying se- 
lected flagged memory data for use in controlling the 
pump to operate in accordance with the selected 
flagged memory data. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

FIGURE 1 is a schematic block diagram of a user 
interface in a multimode medical infusion system; 

FIG. 2 is a front view of an infusion pump having a 
display device for providing the user interface of 
FIG. 1; 

FIG. 3 is a schematic diagram of a layout of a dis- 
play of the user interface display device of FIG. 2. 

FIG. 4 shows the font definitions for the liquid crystal 
display of FIG. 3. 

FIG. 5 shows the text display attributes for the liquid 
crystal display of FIG. 3. 

FIG. 6 is a schematic flow diagram of the overall 
structure of the user interface of FIG. 1 , a portion of 
which represents the dose rate calculation feature 
of the present invention; 

FIG. 7 is a frontal view of the display of FIG. 2 show- 
ing a representative multi-channel display of infor- 
mation available when the dose rate calculation fea- 
ture of the present invention is enabled, and also 
showing a display of the information available when 
the dose rate calculation feature is disabled; 



6 

FIG. 8 is an example of the display showing a chan- 
nel information page and the infusion parameters 
that may be selected by a user to program the infu- 
sion pump when the pump is operating in a volu- 
metric mode; 

FIG. 9 is an example of the display showing the 
channel information page displayed when the pump 
is operating in a Dose Rate Calculation mode, in- 
cluding a drug name and other infusion parameters 
that may be selected by a user to program the infu- 
sion pump; and 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] Referring now to the drawings in more detail in 
which like numerals correspond to like or similar details 
of the apparatus depicted, FIG. 1 shows a schematic 
block diagram of a user interface for a multimode med- 
ication infusion system. The user interface 10 is able to 
communicate with an off-line digital computer 12 via 
communications interface 14. When the user interface 
10 is connected to the computer 12 in this way, special- 
ized software 16 may be run on the computer 12 to en- 
able selected qualified personnel to change default val- 
ues for various parameters associated with operation of 
the medication infusion system. This mode of operation 
of user interface 10 is called the "maintenance mode" 
and will be discussed more fully below. 
[0021 ] Normally the user interface 1 0 is not connected 
to the computer 12. The user interface 10 controls the 
functioning of a medication infusion system employing 
a disposable fluid pathway that incorporates a sterile 
cassette 18 containing pumping elements and sensor 
interfaces in a multi-channel configuration, as described 
in U.S. Patent No. 4,919,596, entitled "Fluid Delivery 
Control and Monitoring Apparatus for a Medication In- 
fusion System," assigned to the assignee of this appli- 
cation. 

[0022] The user interface 10 comprises user input 
controls 20, a microprocessor 22, status indicators 24, 
an audio generator 26, and a display 28. 
[0023] In a preferred embodiment the user interface 
10 has four basic elements: an audio signal generator, 
status light-emitting diodes (LEDs), a liquid crystal dis- 
play (LCD), and a plurality of user input devices. Refer- 
ring to FIG. 2, a front view of the user interface hardware 
in the preferred embodiment is shown. A user interface 
chassis 30 houses a liquid crystal display 32, above 
which are four user input controls 20A-20D, and below 
which are user input controls 20E-20K. The input con- 
trols 20A-20D are momentary-contact switches labelled 
"ON/OFF," "STANDARD DISPLAY," "MORE OP- 
TIONS," and "START/STOP," respectively. The switch- 
es 20E-20H located below the display 32 are so-called 
softkeys, whose functions depend on what is being dis- 
played on the LCD 32. The switches 20I-20K are used 
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to select a pump for infusion. Selecting one of these 
switches allows the user to access additional pages of 
information that are displayed on the LCD 32, providing 
the user with information regarding the status of the se- 
lected pump channel, or with values that may be modi- 
fied by the user to program the pump channel to control 
the infusion provided by that channel. 
[0024] The face of each pump select switch 20I-20K 
contains two status LEDs. Thus, pump select switch "A" 
20I has status LEDs 24A and 24A' located in the upper 
opposing comers of the switch, pump select switch "B" 
20J has status LEDs 24B and 24B' located in upper op- 
posing comers of switch "B" 20J, and pump select 
switch "C" 20K has status LEDs 24C and 24C located 
in the upper opposing comers of switch w C n 20K. The 
status LEDs 24A-24C, located in the upper left comer 
of the pump select switches 20I-20J when viewed by the 
user, emit a continuous green light when the pump is 
running on AC (alternating current) power when the mul- 
ti-channel pumping unit is plugged into a room electrical 
outlet. The same status LEDs 24A-24C emit a blinking 
green light when the pump is running on battery power. 
The status LEDs 24A , -24C\ located in the upper right 
comers of the pump switches 20I-20K when viewed by 
the user, emit a blinking red light when an advisory or 
alarm condition exists on that specific pump channel. 
The status LEDs 24 allow the user to make a quick visual 
check of the status of the instrument from a distance or 
in a darkened room, and the LCD 32 presents all de- 
tailed information about instrument status and opera- 
tion. 

[0025] Normally a user programs only one pump 
channel at a time when setting up an infusion regimen. 
The user interface 10 is designed to facilitate this by 
grouping information in a clinically useful way and dis- 
playing the grouping of information on the LCD 32 in a 
specific format referred to herein as a "page." In this 
manner, the pages of information are similar to pages 
in a book. A user may access the appropriate page of 
information on the display that is used for carrying out 
a desired task. Some tasks may require multiple pages 
of information, and the user interface allows the user to 
move between pages using the various softkeys de- 
scribed below. Many different types of pages are defined 
for the instrument. However, only those pages contain- 
ing information pertinent to the dose rate calculator fea- 
ture of the present invention will be described herein. 
[0026] Referring now to FIG. 3, the structure of the 
LCD 32 and the type of information displayed in each 
section of the LCD 32 will be described. The LCD 32 
provides the user with a display of all information and 
operational infusion parameters pertinent to program- 
ming and operating the pump. 

[0027] The display area of LCD 32 is divided into four 
sections: a status line 34, a prompt line 36, a softkey 
area 38, and an information area 40. LCD 32 is used to 
display both general and detailed information about the 
status of the instrument, each of the pumps, and any 



infusion regimens. Most of this information consists of 
alphanumeric text. Certain other visual effects are used 
to enhance the readability of the display. Characters are 
displayed using two different fonts, as shown in FIG. 4. 
Normal size text is comprised of alphanumeric charac- 
ters of five pixels in width by seven pixels in height. The 
characters are displayed in cells that are six pixels wide 
and ten pixels high. These characters are used for dis- 
playing the bulk of the information on the LCD 32, and 
are designed to be easily read from a distance of three 
feet. 

[0028] Large size text comprises characters twice as 
large as normal size text, i.e. each character is fourteen 
pixels high by ten pixels wide. The large size text is used 
to display numeric data only, and is sized so that the 
displayed data is visible when viewed from a distance 
of eight to ten feet. Where a numeric value includes dig- 
its to the right of the decimal point, characters which are 
composed of slightly shorter, underlined digits, as 
shown in FIG. 4 are used to display those digits. Thus, 
a numeric value may be displayed using large charac- 
ters to represent integer values, and slightly smaller, un- 
derlined characters representing any fractional values. 
[0029] Text is normally displayed as dark pixels on a 
light background, but can also be displayed as reverse- 
contrast text, i.e., as light pixels on a dark background. 
When displaying a block of text in reverse-contrast, the 
characters always have at least one row/column of 
background pixels surrounding the text so that the text 
does not bleed to the edge of the screen. When portions 
of the screen blink, all such portions blink in unison. 
Blinking areas alternate at five-hundred millisecond in- 
tervals between the normal contents of the block and a 
block of the background intensity, as shown in FIG. 5. 
[0030] Referring again to FIG. 3, the status line 34 of 
the LCD 32 is used to display the overall status of each 
pump. This area 34 is divided horizontally into three sub- 
areas 34a, 34b, and 34c, each sub-area corresponding 
to one of the pumps. Each of the status sub-areas 34a- 
34c is limited to eight characters of normal size text. The 
status of the selected pump is displayed in reverse-con- 
trast text. In FIG. 3, for example, pump "A" has been 
selected. The possible values for text displayed in status 
sub-areas 34a-34c are: FAULT, indicating that the pump 
requires service; ALARM, indicating an alarm condition; 
STOPPED, indicating that the infusion regimen has 
stopped; INFUSING, indicating that fluid delivery is in 
progress; STANDBY, indicating that operation of the 
pump channel is suspended; and KVO, indicating that 
the pump is delivering fluid at a minimum rate to keep 
the vein open. 

[0031] The prompt line 36 is located just above the 
softkey area 38 and is separated from it and the infor- 
mation area 40 by horizontal lines 42 and 44. The 
prompt line 36 can display a maximum of twenty-seven 
characters. The text displayed in the prompt line is de- 
pendent on which information page is active and what 
the state of the instrument is. The text displayed in the 
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prompt line 36 is always displayed in normal size char- 
acters (FIG.4). Additionally, depending on the criticality 
of the prompt, certain prompts may be displayed in the 
prompt line 36 in reverse-contrast characters for em- 
phasis. 

[0032] The softkey area 38 includes the bottom por- 
tion of the LCD 32 and is located below the prompt line 
36. Four separate sub-areas 38e-38h make up the 
softkey area 38, with each such sub-area centered 
above one of the softkeys 20E-20H. Each of the softkey 
sub-areas 38e-38h can display a block of text compris- 
ing up to six normal size reverse-contrast characters to 
represent a softkey label. 

[0033] The main portion of the LCD 32 between the 
prompt line 36 and the status line 34 is the information 
area 40, which is used to display whatever information 
is relevant at any given time depending on the opera- 
tional configuration and status of the pump. The infor- 
mation area 40 can display six lines of thirty-seven nor- 
mal size text characters. 

[0034] User inputs 20 on interface 10 consists of the 
front panel controls 2Oa-20K. The front panel controls 
consist of four softkeys 20E-20H and seven dedicated 
switches 20I-20K. Each softkey is labelled on the LCD 
32 screen, immediately above the softkey, but the keys 
themselves are not labelled. 

[0035] The "ON/OFF" control 20A allows the user to 
power the instrument on and off. When the instrument 
is "OFF," activating this control supplies the power to the 
instrument electronics and causes the instrument elec- 
tronics to reset. When the instrument is "ON" and oper- 
ating normally, activation of control 20A is sensed and 
results in a controlled shutdown of the instrument, end- 
ing with removal of power from the instrument after 
switch 20A is released. When the instrument is "ON" but 
a malfunction has occurred (i.e., an alarm has been in- 
dicated); activation of key 20A immediately removes 
power from the instrument. 

[0036] Each of the pumps 18 shown schematically in 
FIG. 1 has a corresponding pump select key 24, as 
shown in FIG. 2. Each key is situated to line up with the 
disposable cassette for its associated pump 18. The 
keys 24A-24C are labelled "A, "B," and "C." Activating 
a pump select key 24 makes the associated pump 28 
the "selected" pump, and causes LCD 32 to change to 
the pump status page. 

[0037] The "START/STOP" key 20D is used to start 
and stop infusion regimens. Activating key 20D toggles 
the infusion status of the selected pump. 
[0038] The "MORE OPTIONS" key 20C is used to dis- 
play more softkey functions for a particular display page. 
If only one set of softkey functions is available for the 
particular page displayed, pressing this key has no ef- 
fect. When additional softkey functions are available for 
a particular display page, pressing the "MORE OP- 
TIONS" key 20C cycles through the available sets of 
softkey functions associated with the display page, dis- 
playing each set of softkey functions in a sequential 
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manner. If the last set of softkey functions is currently 
displayed and active, pressing key 20C displays and ac- 
tivates the first set of softkey functions in the sequence. 
In addition, the "MORE OPTIONS" control 20C may be 
5 used to enter a clinical configuration mode after the in- 
strument has been turned on. 

[0039] For example, the various softkeys presently 
available when the "MORE OPTIONS" key 20C is 
pressed when the standard display page is displayed 

10 on the pump are shown in FIG. 6. Pressing the "MORE 
OPTIONS" key 20C once results in "STANDBY" being 
displayed in the softkey display 38E, "CNTRS" in the 
softkey display 38F, and "ABR. DEVICE" in the softkey 
display 38G. Softkey display 38H is blank. Pressing the 

15 "MORE OPTIONS" key 20C again results in "TOT VOL" 
being displayed in the softkey display 38E, "DEVICE" in 
the softkey display 38F, "CONFIG" in the softkey display 
38G and "NOTE" in the softkey display 38H. Pressing 
the "MORE OPTIONS" key 20C a third time causes 

20 "BAT LOG" to be displayed in the softkey display 38F 
and "DEMO WD" in the softkey display 38G. Softkey dis- 
plays 38E, 38H are blank. Each of the softkey displays 
can display other messages, dependent only on the 
configuration and programming of the pump. 

25 [0040] The "STANDARD DISPLAY" control 20B al- 
lows the user to return to the standard page that displays 
information about the status of each pump. 

DESCRIPTION OF OPERATION 



[0041] When the operator releases the "ON/OFF" 
control, the instrument determines which operating 
35 mode should be initiated. Normally the instrument en- 
ters clinical operation, but the clinical configuration 
mode may be entered by pressing the "MORE OP- 
TIONS" control before releasing "ON/OFF." When the 
instrument enters clinical operation, a power-up OK au- 
40 dio signal is given. 

Turning the Instrument Off 

[0042] The instrument is turned off by the operator ac- 
<5 tivating the "ON/OFF" control while the instrument is 
"on." The following steps are taken: 

a) Fluid delivery stops for all pumps; 

b) Any memory updates are completed; 
50 c) All cassette homing sequence in progress are 

completed; 

d) All audio signals are silenced, ail LED's are 
turned off, the LCD is blanked, and backlighting is 
turned off; and 

55 e) When "ON/OFF" is released, power to the instru- 
ment is removed and the instrument shuts down. 
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Pump Selection 

[0043] The operator can select any of the pumps by 
pressing the corresponding pump select control "A," "B," 
or "C." Activation of one of these controls also activates 
the corresponding pump status page. When power is 
turned on, the most recently selected pump is selected. 
If no cassette is installed on the selected pump, the left- 
most pump with a cassette installed is selected. If no 
pump has a cassette installed, pump "A" is selected. 

Infusion Regimen Setup/Review 

[0044] The operator can review the status of the three 
pumps by using the standard page display, which is pro- 
duced by pressing the "STANDARD DISPLAY" key. All 
display pages reached from the standard page, either 
directly or indirectly, will be replaced by the standard 
page after a 60-second timeout if no keys are pressed 
by the user. Information relevant to the current infusion 
regimen setup is displayed for each pump. 
[0045] Referring to FIG. 7, in particular to the informa- 
tion displayed for the middle pump channel, the follow- 
ing information is displayed on the standard display 
page for a Rate-Volume-Time infusion. 
[0046] Volumetric infusion rate (ml) is displayed in 
large digits. Volume remaining (ml) is displayed in nor- 
mal-sized digits. Volume infused (ml) is displayed in nor- 
mal-sized digits. The current device type is displayed. 
[0047] When the instrument is turned on, the standard 
page presents the status for all pumps with a cassette 
in place. Mounting a cassette in the pump chassis caus- 
es the LCD 32 to display information about the corre- 
sponding pump using the standard display page. When 
a cassette is removed, information about that pump is 
displayed by the LCD 32 using the standard display 
page for one hundred twenty seconds and then disap- 
pears if the cassette has not been reinstalled. If another 
pump is selected, the information for the pump without 
a cassette is removed from the LCD 32. 
[0048] Referring now to FIG. 8, a pump status page 
displayed when the pump is operating in the volumetric 
mode is shown. Access to this page is gained by press- 
ing one of the pump select switches 20I-20K. The infor- 
mation displayed is volumetric infusion rate (ml/hr), vol- 
ume remaining (ml), time remaining (hours: minutes), 
volume infused (ml), date and time at which volume in- 
fused was cleared, and infusion type (V/R or V/T). 
[0049] Data entry softkeys available to the user in- 
clude: A "SELECT softkey to select a parameter on the 
display that the user wishes to change. For example, 
volumetric infusion rate, volume remaining, time re- 
maining, volume infused, and infusion type may be se- 
lected. Two other softkeys are used to alter parameter 
values, volumetric infusion rate, volume remaining, time 
remaining, and infusion type. A "CLEAR" softkey is used 
to set the volume infused parameter to a default value. 
The "RECALL" key retrieves the current value of the pa- 
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rameter before the value was changed using the 
"CLEAR" or the change softkeys. Pressing the "ENTER" 
key enters the newly entered value for the selected pa- 
rameter. 

5 

Setting Rate. Volume Remaining, and Time Remaining 

[0050] Infusion regimens are commonly specified as 
follows: 

w 

a) The fluid is to be delivered at a specified rate. No 
end point for the regimen is given, i.e. no volume of 
fluid or infusion period, is specified. 

b) A volume of fluid is to be given at a specified rate. 

c) A volume of fluid is to be given over a specified 
length of time. 

d) All the fluid in a container is to be delivered at a 
specified rate, ("infuse all" regimen) 

[0051] To accommodate these methods of specifying 
an infusion regimen, and to minimize the probability of 
error when the operator enters the required parameters, 
an infusion type is set for each pump. The infusion type 
is either volume/rate or volume/time. 
[0052] During a volume/rate type of infusion, the op- 
erator may set only the volume remaining and the infu- 
sion rate. Accepting a new value for rate or volume re- 
maining causes the time remaining to be recalculated 
and displayed. If volume remaining equals "all", the time 
remaining is indeterminate and is displayed as 

" ". If the current values of infusion 

rate and volume remaining specify a time remaining less 
than the minimal time remaining allowed, the time re- 
maining is prefixed with the character "<." For example: 



Infusion Rate 


100 ml/hr 


Volume Remaining 


1 ml 


Time Remaining 


<00h01m 



[0053] If values for the infusion rate and the volume 
remaining parameters are entered in such a combina- 
tion that the calculated time remaining is greater than 
the maximum time remaining, the time remaining is pre- 
fixed with the character ">." For example: 



Infusion Rate 


1 ml/hr 


Volume Remaining 


250 ml 


Time Remaining 


> 99h 59m 



[0054] During a volume/time type of infusion, the op- 
erator may set only the volume remaining and the time 
remaining. Accepting a new value for either the volume 
remaining (VR) or the time remaining (TR) parameters 
causes the infusion rate to be recalculated and dis- 
played. If the operator enters a combination of values 
for the VR and TR parameters that specifies a rate that 
is out-of-range, a prompt is given when the operator at- 
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tempts to accept the new value. 
[0055] The operator changes between the volume/ 
rate and the volume/time infusion types using the "SET- 
UP" line on the pump status page. If the selected pump 
is currently delivering fluid this line may be selected, but 5 
the infusion type may not be changed. When the infu- 
sion type is changed, the rate, volume and time are set 
to default values. 

Starting/Stopping Infusion Regimens 10 

[0056] The "START/STOP" control is used to activate 
and suspend infusion regimens. This control directly af- 
fects only the selected pump. The exact response of the 
instrument to activation of this control is dependent on 15 
the status of the selected pump: 

a) Stopped-pressing "START/STOP" activates the 
infusion regimen on the selected pump. 

b) Infusion-pressing "START/STOP" suspends fluid 20 
delivery. 

c) ALARM- if a pump alarm is present on the select- 
ed pump, pressing "START/STOP" usually clears 
the alarm and resume fluid delivery. 

d) STANDBY-pressing "START/STOP" activates 25 
the infusion regiment on the selected pump. 

e) KVO-"START/STOP" stops fluid delivery and 
changes status to "stopped." 

If the currently selected pump is inoperative, "START/ 30 
STOP" has no effect. 

Data Entry 

[0057] When entering or changing data on the instru- 35 
ment, the user performs three tasks: 

a) Selecting the parameter to be altered (e.g., infu- 
sion rate). This may require changing the selected 
pump; 40 

b) Changing the value of the parameter (e.g., 
changing infusion rate from 100 ml/hrto 124 ml/hr); 
and 

c) Instructing the instrument to implement the new 
parameter value (e.g., "enter" the value). 45 

In addition, a means is always available to allow the op- 
erator to cancel a change made in a parameter value 
before the change is implemented. There are two types 
of data which are required: so 

a) Numeric (e.g., entering infusion rate); and 

b) Selecting a value from a list (e.g. , choosing a drug 
from a list of drugs for use with the drug calculator). 

55 

The following sections describe the means by which the 
operator can select, change, and accept parameter val- 
ues for each of these types of data. 



Numeric Data Entry 

[0058] To select a parameter to change, the operator 
activates the page that contains the parameters that are 
to be changed. Parameters are grouped together by 
function and importance; a page does not contain unre- 
lated parameters. The user then moves a cursor on the 
LCD 32 to highlight the parameter to be changed. When- 
ever a page that allows data entry is displayed, one of 
the parameters on the page is displayed in reverse-con- 
trast text (highlighted). The operator moves this cursor 
using the "SELECT" softkey. This softkey highlights the 
next parameter, i.e. the cursor moves to the newly se- 
lected parameter. Pressing the "SELECT" key when the 
last parameter on the page is selected moves the cursor 
to the first parameter. Not all parameters displayed on 
the page may be selected; some parameters may re- 
quire special actions by the operator before they can be 
changed. 

[0059] Entry of numeric data is performed by scrolling 
the value of the selected parameter. When a value is to 
be changed, four of the softkeys function to increment 
and decrement the value: T, A, FAST t and FAST A. 
Activating either T, 4, FAST t or FAST i causes the 
number to begin to increase or decrease. If T or i is held 
down, the value increases or decreases in increasing 
increments. Since the range of values that parameters 
take is quite varied, the manner in which this accelera- 
tion occurs can be defined for each parameter. For ex- 
ample, when changing infusion rate, the value may ini- 
tially change in one unit increments, then change in ten 
unit increments, then in increments of one hundred. The 
value stops changing when the softkey is released. If 
the softkey is then pressed again, the scrolling rate 
changes in the initial increment of one unit, not in the 
increments in effect when the softkey was released. 
[0060] The FAST T and FAST i softkeys provide an- 
other method of rapidly increasing or decreasing a val- 
ue. For each parameter, a list of typical values used in 
a health care facility are stored in a memory 23 of the 
pump. Pressing the FAST T softkey causes the next val- 
ue in the list of values to be displayed. Similarly, pressing 
the FAST i softkey causes the next previous value in 
the list to be displayed. These softkeys allow the user 
to rapidly jump through the list of values without scrolling 
through the values incrementally. Once a value close to 
the desired value is displayed, the T and i softkeys can 
be used to select the desired value exactly, if the desired 
value is different from that displayed by pressing the 
FAST T and FAST i softkeys. Alternatively, the FAST T 
and FAST 4 softkeys may be programmed to jump to 
particular values within a list of values where the partic- 
ular values are a part of a general list of values, but are 
identified either with a software flag or identifier or are 
contained in a look-up table or index stored in the pumps 
memory 23. The list of typical values, software flag or 
identifier, look-up table or index may be configured by a 
biomedical technician to customize the values available 
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for a particular institution or clinic using the maintenance 
mode, which is discussed more fully below. 
[0061] Once a value has been changed, the "SE- 
LECT" softkey Is no longer available. Therefore a new 
parameter cannot be selected until the new value for the 
selected parameter has been canceled or accepted. An- 
other softkey, "CLEAR," is used to reset a preset value 
of the volume infused parameter. 
[0062] Whenever the value of the parameter is 
changed by pressing T, X, FAST t, FAST X or "CLEAR" 
softkeys, two new softkeys are defined: the "SELECT" 
softkey is replaced by the "ENTER" softkey and the 
"CLEAR" softkey is replaced by the "RECALL" softkey. 
Activating the "ENTER" softkey causes the changed 
value currently displayed to replace the value stored in 
the memory 23 of the instrument with that value. The 
instrument then performs whatever actions are required 
to effect the value change. Activating the "RECALL" 
softkey causes the current value (the value before T, X, 
FAST T, FAST I or "CLEAR" was pressed) of the se- 
lected parameter to be displayed. Activating either the 
"ENTER" or the "RECALL" softkeys removes the "EN- 
TER" and "RECALL" softkey options and reenables the 
"SELECT" softkey. 

[0063] When a value is changed using T, 1, FAST T 
or FAST X, the changed value blinks (when it is not 
scrolling). This alerts the operator that a value has been 
changed but not accepted. 

[0064] When changing numeric parameters, there are 
often other parameters that are dependent on the value 
of the parameter being changed (e.g. time remaining is 
dependent on infusion rate). When dependent parame- 
ters exist, they are always displayed on the same page 
as the parameters being set, and are updated accord- 
ingly when the "ENTER" softkey is pressed and the val- 
ue is stored. 

Selection From a List 

[0065] Most parameters on the instrument have a 
very small number of possible values. For example, time 
display format is limited to "am/pm" or "24 hr" formats. 
To enter or change these values, the operator is allowed 
to choose one of the values from a list of possibilities. 
Two methods for entering values from a list are required: 
scrolling through a list and selection from a list. 

Scrolling Through a List 

[0066] When a list of possible values is short, and 
space on the LCD 32 is limited, only one value from the 
list is displayed at each moment. The parameter is cho- 
sen as with numeric data entry, using the "SELECT" 
softkey. Scrolling through the list is performed similarly 
to that described about, although it is possible to pro- 
gram the FAST T and FAST i softkeys so that values in 
the list are accessed in a desired predetermined fash- 
ion. The list and the scrolling rates can be configured 



using the maintenance mode to customize the selection 
of the parameters according to the particular needs and 
operation of an institution. 

5 Selecting From a List 

[0067] Once the proper selection of the list has been 
displayed, the operator can change the parameter value 
using the "SELECT" softkey. This softkey moves the 

10 cursor to the correct value on the page, wrapping around 
from the last to the first value on the page. 
[0068] When the proper value has been selected, the 
operator must then accept the new value by using the 
"ENTER" softkey. Once the cursor has been moved to 

15 a new value in the list, the highlighted value will blink 
until the new value is accepted or canceled. The "SE- 
LECT" softkey used during numeric data entry should 
not be confused with the "SELECT" softkey used to 
choose a value from a list. The numeric data entry "SE- 

20 LECT" softkey allows the operator to select the param- 
eter, and then the T and 1 softkeys are used to change 
the value. 'The list "SELECT" softkey is used to choose 
a value from a list of possibilities. The parameter to be 
changed has already been determined. 

25 

Operation of the Dose Rate Calculation Feature 

[0069] The dose rate calculation feature of the 
present invention may be enabled by the operator only 

30 when the pumping channel is configured in volume-rate 
mode. The dose rate calculation feature must be select- 
ed for each channel individually. If the operator wishes 
to enter the dose rate calculation mode while the pump- 
ing channel is in the Volume-Time or secondary modes, 

35 the operator must reset the pumping channel to the vol- 
ume-rate mode. Additionally, the dose rate calculation 
mode cannot be enabled while an infusion is in process. 
The pumping channel must be stopped before the dose 
rate calculation mode may be enabled. 

40 [0070] The operator accesses the dose rate calcula- 
tion mode of an individual pumping channel by pressing 
one of the keys 20I-20K assigned to the desired pump- 
ing channel. Pressing this key displays the standard dis- 
play page, as is shown in FIG. 8. The operator then 

45 presses the "MORE OPTIONS" key 20C and the display 
changes, as illustrated by the display shown in FIG.9, 
to display the "CALC ON" softkey. The operator then 
presses the softkey 20h below "CALC ON" to enter the 
dose rate calculation mode for the selected pump chan- 

50 nel, and the DRC channel information page is displayed, 
an example of which is illustrated in FIG. 9. 
[0071] Referring to FIGS. 8 and 9, when the DRC 
channel information page is displayed after the operator 
presses the "CALC ON" softkey, the word "DRUG?" is 

55 highlighted by reverse illumination. As described above, 
the parameter that is highlighted in such a manner is the 
parameter that can be entered or adjusted by the oper- 
ator. The DRC channel information page displays vari- 
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able names and entered parameters for the following 
parameters: 

drug name, patient weight, drug concentration, drug 
concentration 

units, diluent volume for concentration, dose rate, 
dose amount units, 

dose weight units, dose time units, volumetric rate, 
volume remaining 

(VR), volume infused (VI), and dosage infused. 

[0072] When the DRC channel information page is 
enabled, the following softkeys are displayed: -Select"; 
" T w ; "1"; and "Fast T\ As noted above, the various pa- 
rameters available on the DRC channel information 
page are accessed sequentially by pressing the "Select" 
softkey until the desired parameter is highlighted. In 
general, once the operator has chosen the parameter 
to be changed by pressing "Select", the value of the pa- 
rameter is changed by pressing either the t or I 
softkeys. The T softkey is used to scroll up from the low- 
est value to the highest value of a list of available values 
for the parameter. Conversely, the 4 softkey is used to 
scroll down from the highest to the lowest value in the 
list of values. The T and i will continue to scroll through 
the list of values if the key is held down. Additionally, 
when selecting a drug name from the list of drug names, 
the list will wrap around if the softkeys are pressed when 
the value displayed is at either the top of the list or the 
bottom of the list. Thus, for example, if the value dis- 
played after pressing the T softkey is the first drug name 
in the list, pressing the T softkey again will display the 
last drug name in the list. 

[0073] As described above, when the DRC channel 
information page is first enabled, the "DRUG?" param- 
eter is highlighted by default. The drug names are stored 
in a list which may, but not necessarily, be arranged al- 
phabetically in ascending order from A to Z. The list of 
drugs is fixed, and cannot be changed by a technician 
without changing the program stored in the memory 23 
of the pump. The operator scrolls through the drug name 
list by pressing the T or i softkeys. In DRC mode, the 
FAST T and FAST I softkeys are programmed to jump 
to a predetermined name, for example, the softkey may 
be programmed to display the first drug name in each 
set of drug names beginning with a letter of the alphabet. 
For example, the first drug name beginning with A, B or 
C and so forth. As the operator scrolls through the list 
of drug names, each name is displayed on the DRC 
channel information page. As each drug name is dis- 
played while the list is being scrolled, the drug concen- 
tration units and dose rate units programmed for that 
particular drug name are automatically displayed on the 
DRC channel information page. When the desired drug 
has been selected from the list of drug names, the op- 
erator may press the "ENTER" softkey to lock in the drug 
name and automatically move to the Patient Weight pa- 
rameter on the DRC channel information page. 



[0074] In many institutions, a small number of drugs 
are routinely prescribed within specified narrow ranges 
of drug concentrations units and dose rate units. The 
pumping system of the present invention therefore pro- 
5 vides a rapid method of selecting these drugs using the 
"FAST T " and "FAST l n softkeys. Using these softkeys, 
an operator may rapidly scroll through the list of drug 
names; as discussed above, the FAST T and FAST i 
softkeys may be programmed by a biomedical techni- 
10 cian using the maintenance mode to customize the op- 
eration of the pump for a particular institution or clinical 
setting. 

[0075] Selecting a drug name from the list of drug 
names sets the following parameters for infusion of the 
drug: the standard dose rate units for that drug, standard 
concentration units for the drug concentration, the pa- 
tient weight, dose rate, and volumetric rate are cleared 
to " — and the drug concentration amount and diluent 
volume are cleared to " — \ All parameters may be 
changed by the operator after selecting a drug name 
from either the standard list or the abbreviated list ex- 
cept the drug concentration units and the dose rate 
units. 

[0076] At times a drug will be prescribed that is not 
contained in either the drug name list or the abbreviated 
drug name list because it is a new drug or one that is 
not routinely used in the institution. In this case, the op- 
erator may still use the dose rate calculation feature of 
the infusion pump by entering values for the infusion pa- 
rameters when the "DRUG?" parameter is selected. Se- 
lecting the drug name "DRUG?" allows the operator to 
enter values for each of the parameters displayed on 
the DRC channel information page. When the drug 
name selected is "DRUG?", the patient weight, the dose 
rate, and volumetric rate will be cleared to "— the vol- 
ume remaining will be cleared to "1 ml," the volume in- 
fused and dose infused will be cleared to "0." 
[0077] Many drugs are prescribed so that the patient 
is given a specific amount of the drug based on the pa- 
tient's weight. When a drug is selected from either the 
standard list or the abbreviated list of drug names that 
requires the patient's weight, the "Weight" parameter 
will display " — " and infusion will not be able to start until 
a value has been entered. If a drug is selected whose 
delivery is not based on the patient's weight, the line on 
the DRC channel information page that displays the pa- 
tient weight will be replaced by a blank line. The operator 
will be required to provide a value for the patient's weight 
if the dose rate units for the selected drug is, for exam- 
ple, one of the following: mcg/kg/min; mcg/kg/hr; mg/kg/ 
day. Many other possible combinations are possible; the 
units presently being used are listed in the Appendix. 
[0078] The operator may enter a value for the pa- 
tient's weight by first selecting the "Weight" parameter 
by pressing the "SELECT" softkey until the "Weight" pa- 
rameter is highlighted in the display. When the patient's 
weight is entered when the value displayed is " — ", 
pressing the T , I, or FAST T softkeys will change the 
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value to 70 KG for adult device types and 1 KG for Ne- 
onatal device types. The patient's weight may be en- 
tered either in kilograms (KG) or grams (G). The equiv- 
alent weight in pounds (lbs) will be automatically calcu- 
lated and displayed. The patients weight may also be 
entered in pounds; thus the patient's weight will be au- 
tomatically displayed in kilograms or grams. The pa- 
tient's weights are entered by using the T, I, FAST T 
and FAST i softkeys to increment or decrement the val- 
ue displayed on the DRC channel information page until 
the desired weight is displayed. Changing the patient's 
weight will always result in the volumetric rate being re- 
calculated and displayed. 

[0079] The drug concentration to be infused is calcu- 
lated based on the values of the drug amount and diluent 
volume parameters. As described above, selecting a 
drug name from the standard list of drug names auto- 
matically enters default values for the concentration 
units. The operator must then enter values for the drug 
amount and the diluent volume by selecting the param- 
eters using the "SELECT softkey and then scrolling 
through allowable values of the parameters using the T, 
4, FAST T and FAST I softkeys to increment or decre- 
ment the value displayed on the DRC channel informa- 
tion page until the desired value is displayed. When ei- 
ther the drug concentration, drug concentration units or 
diluent volume is changed, the volumetric rate is auto- 
matically recalculated and displayed. Additionally, 
changing the diluent volume results automatically sets 
the value of the volume to be infused parameter to equal 
the value selected for the diluent volume. 
[0080] When the operator enters values for drugs not 
listed on either the standard or abbreviated drug name 
lists, but instead uses the generic "DRUG?" value, the 
operator may also change the drug concentration units. 
The following is a list of drug amount units available for 
selection by the operator: micrograms (meg), milligrams 
(MG), grams (G), milliequivaients (Meq), Units (Un), mil- 
liunits (MUn) and millimoles (Mmol). The diluent vol- 
umes are entered in milliliters (ml). When a drug name 
is selected from the standard or abbreviated drug lists, 
however, the drug concentration units are automatically 
set and cannot be changed. 

[0081] The dose rate units displayed on the DRC 
channel information page are comprised of the drug 
concentration units, the patient body weight units, and 
the infusion time units. The dose rate units may be 
changed by the operator only if the drug name selected 
is "DRUG?". Otherwise, the dose rate units are auto- 
matically set when a drug name is selected from either 
the standard drug name list or the abbreviated drug 
name list. The dose rate units are changed by selecting 
and scrolling each portion of the unit separately, that is, 
each of the units for drug concentration, patient body 
weight, and infusion time must be separately selected 
and set by the operator. The operator first presses the 
"SELECT" softkey until the first portion of the dose rate 
units, the drug amount unit, is highlighted. After scrolling 



through the stored list of values for the drug amount 
units until the desired unit is displayed, the operator 
presses the "SELECT" softkey to move the highlight bar 
in the display to the patient weight unit parameter. The 
5 patient weight unit is selected as described above, and 
the selection process repeated for the infusion time unit 
parameter. 

[0082] The actual dose rate desired to be infused may 
also be entered by the operator by pressing the "SE- 
LECT" softkey until the value for the dose rate, which 
may be either a numeric value if previously entered, or 
"— " is not previously entered, is highlighted in the DRC 
channel information page display. The operator may 
then scroll through a list of allowable numeric values for 
the dose rate until the value for the desired dose rate is 
displayed. The dose rate to be used is confirmed by the 
operator by then pressing "ENTER." When the dose rate 
is changed the volumetric rate is automatically recalcu- 
lated and displayed. If the entered value of the dose rate 
results in a volumetric rate that is outside the allowable 
range for the drug or the pump configuration, the volu- 
metric rate is set to a value of " — " and infusion cannot 
be started until a dose rate is selected that results in a 
valid volumetric rate. 

[0083] The volumetric rate is displayed on the DRC 
channel information page and can be changed from this 
page using the T and i softkeys to scroll through a list 
of allowable values for the volumetric rate. If the opera- 
tor changes the volumetric rate, the dose rate is auto- 
matically recalculated. Additionally, the volumetric rate 
is recalculated and displayed if the operator changes the 
values for the patient weight, drug concentration, includ- 
ing drug amount, drug amount units, and diluent volume, 
the dose rate or dose rate units, or the drug name. When 
a new drug name is selected from either the standard 
list of drug names or the abbreviated list of drug names 
the value of the volumetric rate is cleared to display the 
value " — ". If any of the above listed parameters are 
changed resulting in a recalculated value of the volu- 
metric rate that is outside of an allowable range, either 
for the drug to be infused or for the selected configura- 
tion of the pump, the volumetric rate will be set to the 
value " — " and infusion will not be allowed to begin until 
a valid volumetric rate is displayed. 
[0084] The volume remaining to be infused is dis- 
played on the DRC channel information page, and may 
be changed from this page. When the diluent volume is 
changed, the volume remaining is automatically set to 
the same value as the value for the diluent parameter. 
The value of this parameter may changed while infusing, 
to be discussed below. 

[0085] The final line of the DRC channel information 
page displays the volume infused and dose infused pa- 
rameters. These values are dependent upon the oper- 
ation of the infusion pump, and may not be changed 
from the DRC channel information page; the values of 
the volume infused and dose infused parameters may 
only be cleared from the DRC channel information page. 
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While the values displayed for the volume infused and 
dose infused parameters are related, they may be 
cleared independently of each other. Volume infused is 
displayed in milliliters and the dose infused is displayed 
in the same units as the drug concentration. If the drug 
concentration units are changed, the value for the dose 
infused parameter is automatically set to "0". 
[0086] Once the operator has selected values for all 
the necessary parameters to his or her satisfaction, in- 
fusion may be started by pressing the "START/STOP" 
key 20d. If the selected value of any of the parameters 
results in a volumetric rate that is outside the allowable 
range for the drug or pump configuration, the volumetric 
rate will be displayed as " — " and infusion will not be 
allowed to start. The prompt tine 36 will display a mes- 
sage to the operator such as "Rate too high; Reenter 
Value" or "Rate too low; Reenter Value" if the pump is 
infusing. If the pump is stopped, the prompt line 36 will 
display the message "Verify all dose settings" to the op- 
erator. The operator may also switch to the standard dis- 
play page by pressing the "STANDARD DISPLAY" key 
20B. 

[0087] Referring now to FIG. 7, the standard display 
page is shown with channel A and channel C having the 
dose rate calculation feature enabled, and with channel 
B set up without enabling the dose rate calculation fea- 
ture. As illustrated by the display for channel A, when 
the dose rate calculation feature is enabled, the stand- 
ard display page displays the infusion rate, in this ex- 
ample, 5 ml/h, the dose rate, here 2.3 mcg/k/mn, and 
the drug name, for example, Dopamine. In contrast, 
when the dose rate calculation is not enabled, as for 
channel B, the standard display page displays the vol- 
umetric rate, 15 ml/h, the volume remaining (VR), 250, 
and the volume infused (VI), 0. When an alarm condition 
is detected by the infusion system, as is depicted for 
channel C, the drug name remains displayed to indicate 
that the dose rate calculation feature is enabled, but the 
status line area 34c for channel C displays "Alarm" and 
the type of alarm, here "Air in Line" is displayed. The 
volumetric rate is also displayed, but without the volu- 
metric units being displayed. 

Operation of the Dose Rate Calculation Feature While 
Infusing 

[0088] The dose rate calculation feature may not be 
enabled during infusion of standard volume-rate, vol- 
ume-time, or secondary modes. The DRC channel in- 
formation page may be accessed, however, during in- 
fusion if the dose rate calculation feature is already en- 
abled. Thus, the dose rate calculation feature may be , 
used to titrate the dosage of the drug being infused into 
the patient. This feature is especially useful when the 
infusion is to go on for a long period of time, and the 
dosage may be adjusted depending on the vital signs of 
the patient to accomplish improved therapeutic results. 
The DRC channel information page can be accessed by 



the operator by pressing the desired channel key 20I- 
20K while the pump is infusing. 
[0089] While the pump is infusing, the operator may 
change the following parameters without stopping the 

5 infusion: dose rate, volumetric rate and volume remain- 
ing. The values for the volume infused and dose infused 
may be cleared to a value of "0", but they may not be 
changed. If the operator changes the dose rate, the vol- 
umetric rate is automatically recalculated. Conversely, 

io changing the volumetric rate results in the automatic re- 
calculation and display of the dose rate. Accessing the 
DRC channel information page while the pump is infus- 
ing results in the dose rate parameter being highlighted 
when the DRC channel information page is displayed. 

15 [0090] If the selected value of any of the parameters 
changed while the pump is infusing results in a volumet- 
ric rate that is outside the allowable range for the con- 
figuration of the pump, the operator will be prompted by 
a message displayed in the prompt line 36 of the DRC 

20 channel information page display such as "Rate too 
high; Reenter Value", if the volumetric rate is higher than 
the maximum allowable value, or "Rate too low; Reenter 
Value" if the volumetric rate is lower than the minimum 
allowed value, and, "Press Enter or Recall." The infusion 

25 will continue at the previously selected volumetric rate 
until the operator changes the parameters necessary to 
result in a calculated volumetric rate that is within the 
allowable range for the drug or pump configuration. 
[0091] The dose rate calculation feature may be dis- 

30 abled by pressing the "START/STOP" key 20d while the 
pump is infusing to stop the infusion. The "MORE OP- 
TIONS" key 20C is then pressed to display the additional 
softkeys. The operator may then press the "CALC OFF" 
softkey 20h to disable the dose rate calculation feature. 

35 When the "CALC OFF" softkey is pressed, the values 
selected for the drug name, patient weight, drug con- 
centration and dose rate will be cleared and set to their 
default values as described above. The dose rate cal- 
culation feature may also be disabled by pressing the 

40 "ON/OFF" key 20A to turn off power to the infusion sys- 
tem. If the system is turned off for less than five minutes, 
ail values for the parameters selected and displayed on 
the DRC channel information page will be retained. 
However, if the system is turned off for more than five 

45 minutes, all parameter values except the values for the 
volumetric rate, the volume remaining and volume in- 
fused will be deleted and the dose rate calculation fea- 
ture disabled. 

50 Configuration of the Dose Rate Calculation List 

[0092] Because the instrument is capable of operat- 
ing in a wide range of environments, performing ex- 
tremely sophisticated functions, it is necessary to con- 
55 figure the operation of the instrument to the environment 
to which it is to be used. Configuration functions must 
be performed when the instrument is not being used to 
infuse fluids into a patient. Therefore, these functions 
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are not available during normal operation and require 
special procedures in order to be accessed. 
[0093] Instrument configuration involves changing 
fairly sensitive information in the instrument, and is ex- 
pected to be performed only in the biomedical engineer- 
ing department of the institution. Among the parameters 
and features that may be altered are the lists of drug 
names and their associated groups of infusion parame- 
ters. The pump may be provided to the institution with 
a pre-programmed list of drug names and groups of as- 
sociated infusion parameters, or the pump may be sup- 
plied with no programming, allowing easy customization 
by qualified personnel to meet the requirements of the 
various departments within the institution. For example, 
a single drug may be used in different ways by different 
departments, and thus the pump may be individually 
programmed so that different groups of infusion param- 
eters are chosen when the drug name is selected from 
the list of drug names. Furthermore, this feature allows 
the qualified personnel to add, remove and update the 
list of drug names, as well as the associated infusion 
parameters. 

[0094] In operation, the memory 23 of the pumping 
system is updated by first preparing files containing the 
parameters to be stored in the pump using the computer 
12 running specialized software 16. When the file con- 
taining the desired information is ready, the pumping 
system is connected to the computer 12 by way of the 
communications interface 14. 

[0095] The pumping system is then put into "Mainte- 
nance Mode" to enable the pumping system to receive 
the contents of the file from the computer 1 2 via the com- 
munications interface 14. This is accomplished by turn- 
ing the pump off by pressing the "ON/OFF" control 20A 
to power down the pump if it is already in a powered 
state. The "ON/OFF" control 20A is then pushed again 
to power up the pump. While the pump is powering up, 
the maintenance mode is enabled by pressing and hold- 
ing the "MORE OPTIONS" control 20C. A communica- 
tions session between the instrument and the computer 
12 running the specialized software 16 is initiated via 
the interface 14. 

[0096] While in the maintenance mode, "Mainte- 
nance" is displayed on the status line 34 of the display 
32. No softkeys are available. Maintenance mode is ter- 
minated by pressing the "ON/OFF" control 20C to power 
the instrument down. 

[0097] When the maintenance page has been ac- 
cessed, the qualified person downloads the file contain- 
ing the list of drug names and their associated infusion 
parameters to the instrument via the interface 14. Down- 
loading of the file is initiated by the computer 12 sending 
a download command, to which the instruments re- 
sponds by sending a "Ready" command via the commu- 
nications interface 14. When the "Ready" command is 
received by the computer 12, the specialized software 
16 begins sending the contents of the file to the instru- 
ment via the communications interface 14. When the 



last portion of the file has been transferred, the computer 
12 completes the file transfer by sending a "Complete" 
message to the instrument via the communications in- 
terface 14. The instrument then responds by sending a 
"Ready" message to the computer 12. If no errors have 
occurred, the memory of the instrument now contains 
the contents of the downloaded file, and the mainte- 
nance mode is exited as described above. The next time 
that an operator attempts to select a drug name from 
the displayed list of drug names, the list displayed will 
be the altered list provided to the instrument by the com- 
puter 12, and the infusion parameters selected by se- 
lecting one of the drug names will be the altered values 
stored in the instruments memory 23 during the down- 
loading procedure described. The contents of the instru- 
ment memory 23 will remain unchanged until the next 
maintenance session. 



1 . An infusion system for infusing medical fluid to a pa- 
tient with a pump (18), the system comprising a 
memory for storing within it a plurality of infusion pa- 

25 rameters for controlling the operation of the pump 
(18), a display (28), a selection key (20) for provid- 
ing a selection signal when actuated, and a proces- 
sor (22) responsive to selection signals to select 
and configured to retrieve infusion parameters from 

30 the entire plurality of parameters stored in the mem- 
ory, to display selected parameters and to control 
the pump (1 8) to operate in accordance with the se- 
lected parameters, the infusion system character- 
ized by: 

35 

the memory including flags stored within it, said 
flags being associated with a plurality of select- 
ed stored memory data; 
a fast selection key that provides a fast signal 
40 when actuated; and in that 

the processor (22) is responsive to the fast sig- 
nal to select among only the flagged memory 
data, to display selected flagged memory data 
and to control the pump (18) to operate in ac- 
45 cordance with the selected flagged memory da- 

ta. 

2. The infusion system according to claim 1 further 
characterized by: 

50 

the memory is configured to store within it a plu- 
rality of identifying names, each of which is as- 
sociated with a group of stored infusion param- 
eters, and further, the flagged memory data 
55 comprising a plurality of selected ones of the 

identifying names, the plurality of selected ones 
being less than the entire plurality of stored 
names; and 
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the processor (22) is responsive to the fast sig- 
nal to select among only the flagged identifying 
names stored in the memory, to display the se- 
lected group of parameters associated with the 
selected identifying name and to control the 5 
pump (18) to operate in accordance with the 
group of parameters associated with the select- 
ed identifying name. 

3. The infusion system according to claim 1 further 10 
characterized by: 

the memory is configured to store within it a plu- 
rality of values associated with at least some of 
the infusion parameters, and further, the is 
flagged memory data comprising a plurality of 
selected ones of the stored values, the plurality 
of selected ones being less than the entire plu- 
rality of stored values; and 
the processor (22) is responsive to the fast sig- 20 
nal to select among only the flagged values 
stored in the memory for a selected infusion pa- 
rameter, to display the selected flagged value, 
and to control the pump (18) to operate in ac- 
cordance with the selected flagged value. 25 

4. The infusion system according to claim 2 further 
characterized by: 

the memory is configured to store within it a plu- 30 
rality of values associated with at least some of 
the infusion parameters, and further, the 
flagged memory data comprising a plurality of 
selected ones of the stored values, the plurality 
of selected ones being less than the entire plu- 35 
rality of stored values; and 
the processor (22) is responsive to the fast sig- 
nal to select among only the flagged values 
stored in the memory for a selected infusion pa- 
rameter, to display the selected flagged value, *o 
and to control the pump (18) to operate in ac- 
cordance with the selected flagged value. 

5. The infusion system according to claims 2 or 4 fur- 
ther characterized by the memory storing a drug 45 
name with each identifying name. 



8. The infusion system according to claims 3 or 4 fur- 
ther characterized by the flag being associated 
with values of infusion parameters comprising val- 
ues of infusion parameters more commonly used 
with the pump (18). 

9. The infusion system according to claims 2, 4, 5, 6 
or 7 further characterized by a remote program- 
ming source (12) being capable of providing data 
comprising identifying names; and a communica- 
tion interface (14) for connecting the remote pro- 
gramming source to the memory and for transmit- 
ting the data from the remote programming source 
(12) to the memory for storage in the memory. 

10. The infusion system according to claims 3, 4 or 8 
further characterised by a remote programming 
source (12) being capable of providing data com- 
prising values associated with infusion parameters; 
and a communications interface (14) for connecting 
the remote programming source (12) to the memory 
and for transmitting the data from the remote pro- 
gramming source (12) to the memory for storage in 
the memory. 

11. A method of programming an infusion pump (18), 
wherein associated with the pump (1 8) is a memory 
having stored in it a plurality of infusion parameters 
for controlling the operation of the pump (18), a dis- 
play (28), a selection key (20) that provides selec- 
tion signals when actuated, and a processor (22) 
responsive to said selection signals to select and 
retrieve infusion parameters from the entire plurality 
of parameters stored in the memory, and to display 
the selected parameters for use in controlling the 
pump (18) to operate in accordance with the select- 
ed parameters, the method of programming the 
pump characterised by the steps of : storing in the 
memory flags associated with a plurality of selected 
stored memory data; providing a fast signal from a 
fast selection key when the fast selection key is ac- 
tuated; and selecting among only the flagged mem- 
ory data and displaying selected flagged memory 
data for use in controlling the pump (18) to operate 
in accordance with the selected flagged memory 
data. 



6. The infusion system according to claims 2 or 5 fur- 
ther characterized by the flag being associated 
with identifying names comprising the names of 50 
drugs more commonly used with the pump (18). 

7. The infusion system according to claims 2, 4 or 6 
further characterized in that each group of stored 
infusion parameters associated with its respective 55 
identifying name includes dosage units and con- 
centration units. 



12. The method according to claim 11 further charac- 
terised by the steps of: 

storing in the memory a plurality of identifying 
names, each of which is associated with a 
group of stored infusion parameters; 
storing and associating the flags with a plurality 
of selected ones of the identifying names, the 
plurality of selected ones being less than the 
entire plurality of stored names; and 
selecting among only the flagged identifying 
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names stored in the memory in response to the 
fast signal, displaying the selected group of pa- 
rameters associated with the selected identify- 
ing name and controlling the pump (18) to op- 
erate in accordance with the group of para me- 5 
ters associated with the selected identifying 
name. 

13. The method according to claim 11 further charac- 
terized by the steps of: 10 

storing in the memory a plurality of values as- 
sociated with at least some of the infusion pa- 
rameters; 

storing and associating the flags with a plurality 15 
of selected ones of the stored values, the plu- 
rality of selected ones being less than the entire 
plurality of stored values; and 
selecting among only the flagged values stored 
in the memory for a selected infusion parameter 20 
in response to the fast signal, displaying the se- 
lected flagged value, and controlling the pump 
(1 8) to operate in accordance with the selected 
flagged value. 

25 

14. The method according to claim 12 further charac- 
terized by the steps of: 

storing in the memory a plurality of values as- 
sociated with at least some of the infusion pa- 30 
rameters; 

storing and associating the flags with a plurality 
of selected ones of the stored values, the plu- 
rality of selected ones being less than the entire 
plurality of stored values; and 35 
selecting among only the flagged values stored 
in the memory for a selected infusion parameter 
in response to the fast signal, displaying the se- 
lected flagged value, and controlling the pump 
(1 8) to operate in accordance with the selected <o 
flagged value. 

15. The method according to claims 12 or 14 further 
characterized by the step of associating the iden- 
tifying name with a drug name. 45 

16. The method according to claims 12, 14 or 15 further 
characterized by the step of associating the flags 
with identifying names comprising the names of 
drugs more commonly used with the pump (18). 50 

17. The method according to claims 12, 14, 15 or 16 
further characterized by the step of associating 
dosage units and concentration units with each 
group of infusion parameters and with its respective 55 
identifying name. 

18. The method according to claims 13 or 14 further 



characterized by the step of associating the flag 
with values of infusion parameters comprising val- 
ues of infusion parameters more commonly used 
with the pump (18). 



Patentanspriiche 

1 . Infusionssystem zum Verabreichen eines medizinl- 
schen Fluids an einen Patienten mit einer Pumpe 
(18) durch Infusion, mit einem Speicher zum Spei- 
chern mehrerer Infusionsparameter zum Steuern 
des Betriebs der Pumpe (18) hierin, einer Anzeige 
(28), einem Auswahlschlussel (20) zum Liefem ei- 
nes Auswahlsignals bei Betatigung und einer Ver- 
arbeitungseinrichtung (22), die auf das Auswahlsi- 
gnal anspricht und konfiguriert ist, urn Infusionspa- 
rameter unter alien der mehreren in dem Speicher 
gespeicherten Parameter auszuwahlen und wie- 
derzugewinnen, urn ausgewahlte Parameter anzu- 
zeigen und urn die Pumpe (18) zu steuern, damit 
sie nach Maligabe der ausgewahlten Parameter ar- 
beitet, dadurch gekennzeichnet, daft der Spei- 
cher hierin gespeicherte Marken umfafct, die meh- 
reren ausgewahlten gespeicherten Speicherdaten 
zugeordnet sind; ein Schnellauswahlschlussel vor- 
gesehen ist, der bei Betatigung ein schnelles Signal 
vorsieht; und die Verarbeitungseinrichtung (22) auf 
das schnelle Signal anspricht, urn nur unter den 
markierten Speicherdaten auszuwahlen, urn aus- 
gewahlte markierte Speicherdaten anzuzeigen und 
die Pumpe (18) zu steuern, damit sie nach Maftga- 
be der ausgewahlten markierten Speicherdaten ar- 
beitet. 

2. Infusionssystem nach Anspruch 1, dadurch ge- 
kennzeichnet, daft der Speicher konfiguriert ist, 
urn mehrere Identifikationsnamen hierin zu spei- 
chern, von denen jeder zu einer Gruppe gespei- 
cherter Infusionsparameter gehort, und die mar- 
kierten Speicherdaten mehrere ausgewahlte Iden- 
tifikationsnamen umfassen, wobei die mehreren 
ausgewahlten Identifikationsnamen weniger sind 
als alle gespeicherten Namen; und die Verarbei- 
tungseinrichtung (22) auf das schnelle Signal an- 
spricht, urn nur unter den in dem Speicher gespei- 
cherten markierten Identifikationsnamen auszu- 
wahlen, urn die ausgewahlte Gruppe der zu den 
ausgewahlten Identifikationsnamen gehorenden 
Parameter anzuzeigen und die Pumpe (1 8) zu steu- 
ern, damit sie nach Mafigabe der Parametergruppe 
arbeitet, die zu dem ausgewahlten Identifikations- 
namen gehort. 

3. Infusionssystem nach Anspruch 1, dadurch ge- 
kennzeichnet, daR der Speicher konfiguriert ist, 
um mehrere Werte hierin zu speichern, die zu we- 
nigstens einigen der Infusionsparameter gehoren, 
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und die markierten Speicherdaten mehrere ausge- 
wahlte gespeicherte Werte umfassen, wobei die 
mehreren ausgewahlten gespeicherten Werte we- 
niger sind als alle gespeicherten Werte; und die Ver- 
arbeitungseinrichtung (22) auf das schnelle Signal 5 
anspricht, urn nur unter den in dem Speicher fur ei- 
nen ausgewahlten Infusionsparameter gespeicher- 
ten markierten Werten auszuwahlen, um den aus- 
gewahlten markierten Wert anzuzeigen und die 
Pumpe (18) zu steuern, damit sie nach MaRgabe 10 
des ausgewahlten markierten Wertes arbeitet. 

4. Infusionssystem nach Anspruch 2, dadurch ge- 
kennzeichnet, daR der Speicher konfiguriert ist, 

um mehrere Werte hierin zu speichern, die zu we- 15 
nigstens einigen der Infusionsparameter gehoren, 
und die markierten Speicherdaten mehrere ausge- 
wahlte gespeicherte Werte umfassen, wobei die 
mehreren ausgewahlten gespeicherten Werte we- 
niger sind als alle gespeicherten Werte; und die Ver- 20 
arbeitungseinrichtung (22) auf das schnelle Signal 
anspricht, um nur unter den in dem Speicher fur ei- 
nen ausgewahlten Infusionsparameter gespeicher- 
ten markierten Werten auszuwahlen, um den aus- 
gewahlten markierten Wert anzuzeigen und die 25 
Pumpe (18) zu steuern, damit sie nach MaRgabe 
des ausgewahlten markierten Wertes arbeitet. 

5. Infusionssystem nach Anspruch 2 oder 4, dadurch 
gekennzeichnet, daR der Speicher mit jedem 30 
Identifikationsnamen einen Arzneimittelnamen 
speichert. 

6. Infusionssystem nach Anspruch 2 oder 5, dadurch 
gekennzeichnet, daR die Marke Identifikationsna- 35 
men zugeordnet ist, welche die Namen von Arznei- 
mitteln umfassen, die haufiger in Verbindung mit 
der Pumpe (18) verwendet werden. 

7. Infusionssystem nach Anspruch 2, 4 oder 6, da- 40 
durch gekennzeichnet, daR jede Gruppe der ge- 
speicherten Infusionsparameter mit ihrem jeweils 
zugehorigen Identifikationsnamen Dosiereinheiten 
und Konzentrationseinheiten umfaRt. 

45 

8. Infusionssystem nach Anspruch 3 oder 4, dadurch 
gekennzeichnet, daR die Marke mit Infusionspa- 
rameterwerten verknupft ist, welche Werte der In- 
fusionsparameter umfassen, die haufiger in Verbin- 
dung mit der Pumpe (18) verwendet werden. so 

9. Infusionssystem nach Anspruch 2, 4, 5, 6 oder 7, 
gekennzeichnet durch eine Fernprogrammier- 
quelle (12), welche Daten liefern kann, die Identifi- 
kationsnamen umfassen; und eine Verbindungs- 55 
schnittstelle (14) zum Verbinden der Fernprogram- 
mierquelle (1 2) mit dem Speicher und zum Obertra- 
gen der Daten von der Fernprogrammierquelle (12) 



zu dem Speicher, um sie im Speicher zu speichern. 

10. Infusionssystem nach Anspruch 3, 4 oder 8, ge- 
kennzeichnet durch eine Fernprogrammierquelle 
(12), welche Daten liefern kann, die Infusionspara- 
meter umfassen; und eine Verbindungsschnittstelle 
(14) zum Verbinden der Fernprogrammierquelle 
(12) mit dem Speicher und zum Ubertragen der Da- 
ten von der Fernprogrammierquelle (12) zu dem 
Speicher, um sie im Speicher zu speichern. 

1 1 . Verfahren zum Programmieren einer Infusionspum- 
pe (18) mit einem Speicher, in dem mehrere Infusi- 
onsparameter zum Steuern des Betriebs der Pum- 
pe gespeichert sind, einer Anzeige (28), einem Aus- 
wahlschlussel (20), der bei Betatigung Auswahlsi- 
gnale liefert, und einer Verarbeitungseinrichtung 
(22), welche auf Auswahlsignale anspricht, um In- 
fusionsparameter aus den mehreren in dem Spei- 
cher gespeicherten Parametern auszuwahlen und 
wiederzugewinnen, und um die ausgewahlten Pa- 
rameter zur Nutzung beim Steuern der Pumpe (18) 
anzuzeigen, damit sie nach MaRgabe der ausge- 
wahlten Parameter arbeitet, wobei das Verfahren 
die folgenden Schritte umfaRt: Speichern von Mar- 
ken, die zu mehreren ausgewahlten gespeicherten 
Speicherdaten gehoren, in dem Speicher; Vorse- 
hen eines schnellen Signals mit einem schnellen 
Auswahlschlussel, wenn der schnelle Auswahl- 
schlussel aktiviert wird; und Auswahlen nur unter 
den markierten Speicherdaten und Anzeigen der 
ausgewahlten markierten Speicherdaten zur Nut- 
zung beim Steuern der Pumpe (18), damit sie nach 
MaRgabe der ausgewahlten markierten Speicher- 
daten arbeitet. 

12. Verfahren nach Anspruch 11, gekennzeichnet 
durch folgende weitere Verfahrensschritte: Spei- 
chern mehrerer Identifikationsnamen in dem Spei- 
cher, von denen jeder zu einer Gruppe gespeicher- 
ter Infusionsparameter gehort; Speichern und Zu- 
ordnen der Marken zu mehreren ausgewahlten 
Identifikationsnamen, wobei die mehreren ausge- 
wahlten Identifikationsnamen weniger sind als alle 
gespeicherten Namen; und Auswahlen nur unter 
den in dem Speicher gespeicherten markierten 
Identifikationsnamen abhangig von dem schnellen 
Signal , Anzeigen der ausgewahlten Gruppe der Pa- 
rameter, die zu den ausgewahlten Identifikations- 
namen gehoren, und Steuern der Pumpe (18), da- 
mit sie nach MaRgabe der Parametergruppe arbei- 
tet, die zu dem ausgewahlten Identifikationsnamen 
gehort. 

13. Verfahren nach Anspruch 11, gekennzeichnet 
durch folgende weitere Verfahrensschritte: Spei- 
chern mehrerer Werte, die zu wenigstens einigen 
der Infusionsparameter gehoren, in dem Speicher; 
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Speichern und Zuordnen der Marken zu mehreren 
ausgewahlten Werten der gespeicherten Werte, 
wobei die mehreren ausgewahlten Werte weniger 
sind als alle gespeicherten Werte; und Auswahlen 
nur unter den in dem Speicher gespeicherten mar- 
kierten Werten fureinen ausgewahlten Infusionspa- 
rameter abhangig von dem schnellen Signal, Anzei- 
gen der ausgewahlten markierten Werte und Steu- 
ern der Pumpe (18), damit sie nach Maligabe der 
ausgewahlten markierten Werte arbeitet. 

14. Verfahren nach Anspruch 12, gekennzeichnet 
durch folgende weitere Verfahrensschritte: Spei- 
chern mehrerer Werte, die wenigstens zu einigen 
der Infusionsparameter gehoren, in dem Speicher; 
Speichern und Zuordnen der Marken zu mehreren 
ausgewahlten Werten der gespeicherten Werte, 
wobei die mehreren ausgewahlten Werte weniger 
sind als alle gespeicherten Werte; und Auswahlen 
nur unter den in dem Speicher gespeicherten mar- 
kierten Werten fur einen ausgewahlten Infusionspa- 
rameter abhangig von dem schnellen Signal, Anzei- 
gen der ausgewahlten markierten Werte und Steu- 
ern der Pumpe (18), damit sie nach MaBgabe der 
ausgewahlten markierten Werte arbeitet. 

15. Verfahren nach Anspruch 12 Oder 14, dadurch ge- 
kennzeichnet, daft der Identifikationsname einem 
Arzneimittelnamen zugeordnet wird. 

16. Verfahren nach einem der Anspriiche 12, 14 oder 
15, dadurch gekennzeichnet, daft den Marken 
Identifikationsnamen zugeordnet werden, welche 
die Namen der haufiger in Verbindung mit der Pum- 
pe (18) verwendeten Arzneimitte! umfassen. 

17. Verfahren nach Anspruch 12, 14, 15 Oder 16, da- 
durch gekennzeichnet, dafl jeder Gruppe der In- 
fusionsparameter und ihren jeweiligen Identifikati- 
onsnamen Dosiereinheiten und Konzentrationsein- 
heiten zugeordnet werden. 

18. Verfahren nach Anspruch 13 oder 14, dadurch ge- 
kennzeichnet, daft die Marken mit Werten fur die 
Infusionsparameter verknupft werden, welche die 
Werte der Infusionsparameter umfassen, die haufi- 
ger in Verbindung mit der Pumpe (18) verwendet 
werden. 



Revendications 

1 . Systeme de perfusion pour transfuser un fluide me- 
dical a un patient avec une pompe (18), le systeme 
comprenant une memoire pour stocker une pluraiite 
de parametres de perfusion pour commander le 
fonctionnement de la pompe (1 8), un affichage (28), 
une touche de selection (20) pour produire un signal 



de selection lorsqu'elle est activee et un processeur 
(22) sensible aux signaux de selection pour selec- 
tionner et configure pour recuperer des parametres 
de perfusion parmi la totalite de la pluraiite de pa- 
5 rametres stockes dans la memoire, pour afficher 
des parametres selectionnes et pour commander la 
pompe (18) pour qu'elle fonctionne selon les para- 
metres selectionnes, le systeme de perfusion etant 
caracterise par : 

10 

la memoire comprenant des indicateurs stoc- 
kes, lesdits indicateurs etant associes a une 
pluraiite de donnees de memoire stockees 
selectionnees ; 
15 une touche de selection rapide qui produit un 

signal rapide lorsqu'elle est activee ; .et en ce 
que 

le processeur (22) est sensible au signal rapide 
pour selectionner parmi seulement les don- 
^0 nees de memoire indiquees, pour afficher les 

donnees de memoire indiquees selectionnees 
et pour commander la pompe (18) pour qu'elle 
fonctionne selon les donnees de memoire indi- 
quees selectionnees. 

25 

2. Systeme de perfusion selon la revendication 1 , ca- 
racterise en outre en ce que : 

la memoire est configuree pour stocker une plu- 
30 ralite de noms d'identification, dont chacun est 

associe a un groupe de parametres de perfu- 
sion stockes, et en outre, les donnees de me- 
moire indiquees comprenant une pluraiite de 
certains selectionnes des noms d'identification, 
35 la pluraiite de ceux selectionnes etant moindre 

que la totalite de la pluraiite de noms stockes ; 
et 

le processeur (22) est sensible au signal rapide 
pour selectionner parmi seulement les noms 

40 d'identification indiques stockes dans la me- 

moire, pour afficher le groupe selectionne de 
parametres associes au nom d'identification 
selectionne_et pour commander la pompe (18) 
pour qu'elle fonctionne selon le groupe de pa- 

45 rametres associes au nom d'identification se- 

lectionne. 

3. Systeme de perfusion selon la revendication 1 , ca- 
racterise en outre en ce que : 

50 

la memoire est configuree pour stocker une plu- 
raiite de valeurs associees a au moins certains 
des parametres de perfusion et en outre, les 
donnees de memoire indiquees comprenant 
55 une pluraiite de certaines selectionnees des 

valeurs stockees, la pluraiite de celles selec- 
tionnees etant moindre que la totalite de la plu- 
raiite de valeurs stockees ; et 
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le processeur (22) est sensible au signal rapide 
pour selectionner parmi seulement les valeurs 
indiquees stockees dans la memoire pour un 
parametre de perfusion selectionne, pour affi- 
cher la valeur indiquee selectionnee et pour 
commander la pompe (18) pour qu'elle fonc- 
tionne selon la valeur indiquee selectionnee. 

4. Systeme de perfusion selon la revendication 2, ca- 
racterise en outre en ce que : 

la memoire est configuree pour stocker une plu- 
ralite de valeurs associees a au moins certains 
des parametres de perfusion et en outre, les 
donnees de memoire indiquees comprenant 
une pluralite de certaines selectionnees des 
valeurs stockees, la pluralite de celles selec- 
tionnees etant moindre que la totalite de la plu- 
ralite de valeurs stockees ; et 
le processeur (22) est sensible au signal rapide 
pour selectionner parmi seulement les valeurs 
indiquees stockees dans la memoire pour un 
parametre de perfusion selectionne, pour affi- 
cher la valeur indiquee selectionnee et pour 
commander la pompe (18) pour qu'elle fonc- 
tionne selon la valeur indiquee selectionnee. 

5. Systeme de perfusion selon les revendi cations 2 ou 

4, caracterise en outre en ce que la memoire stoc- 
ke un nom de medicament avec chaque nom 
d'identification. 

6. Systeme de perfusion selon les revendi cations 2 ou 

5, caracterise en outre en ce que I'indicateur est 
associe aux noms d'identification comprenant les 
noms de medicaments plus communement utilises 
avec la pompe (18). 

7. Systeme de perfusion selon les revendications 2, 4 
ou 6, caracterise en outre en ce que chaque grou- 
pe de parametres de perfusion stockes associe a 
son nom d'identification respectif comprend des 
unites de dosage et des unites de concentration. 

8. Systeme de perfusion selon les revendications 3 ou 
4, caracterise en outre en ce que I'indicateur est 
associe aux valeurs de parametres de perfusion 
comprenant les valeurs de parametres de perfusion 
plus communement utilisees avec la pompe (18). 

9. Systeme de perfusion selon les revendications 2, 
4, 5, 6 ou 7, caracterise en outre par une source 
de programmation a distance (12) capable de pro- 
duire des donnees comprenant des noms 
d'identification ; et une interface de communication 
(14) pour connecter la source de programmation a 
distance a la memoire et pour transmettre les don- 
nees de la source de programmation a distance 



(1 2) a la memoire pour un stockage dans la memoi- 
re. 

10. Systeme de perfusion selon les revendications 3, 4 
5 ou 8, caracterise en outre par une source de pro- 
grammation a distance (12) capable de produire 
des donnees comprenant des valeurs associees 
aux parametres de perfusion ; et une interface de 
communication (14) pour connecter la source de 
10 programmation a distance a la memoire et pour 
transmettre les donnees de la source de program- 
mation a distance (12) a la memoire pour un stoc- 
kage dans la memoire. 

15 11. Procede de programmation d'une pompe de perfu- 
sion (18), dans lequel, associes a la pompe (18), se 
trouvent une memoire ayant stocke une pluralite de 
parametres de perfusion pour commander le fonc- 
tionnementde la pompe (18), un affichage (28), une 
20 touche de selection (20) qui produit des signaux de 
selection lorsqu'elle est activee, et un processeur 
(22) sensible auxdits signaux de selection pour se- 
lectionner et recuperer des parametres de perfu- 
sion parmi la pluralite entiere de parametres stoc- 
ks kes dans la memoire, et pour afficher les parame- 
tres selectionnes pour les utiliser pour commander 
la pompe (18) pour qu'elle fonctionne selon les pa- 
rametres selectionnes, le procede de programma- 
tion de la pompe etant caracterise par les etapes 
30 consistant a : stocker dans la memoire des indica- 
teurs associes a une pluralite de donnees de me- 
moire stockees selectionnees ; produire un signal 
rapide depuis une touche de selection rapide lors- 
que la touche de selection rapide est activee ; et 
35 selectionner parmi seulement les donnees de me- 
moire indiquees et afficher les donnees de memoire 
indiquees selectionnees pour les utiliser pour com- 
mander la pompe (18) pour qu'elle fonctionne selon 
les donnees de memoire indiquees selectionnees. 

40 

12. Procede selon la revendication 11, caracterise en 
outre par les etapes consistant a : 

stocker dans la memoire une pluralite de noms 
45 d'identification, dont chacun est associe a un 

groupe de parametres de perfusion stockes ; 
stocker et associer les indicateurs a une plura- 
lite de certains selectionnes des noms d'identi- 
fication, la pluralite de ceux selectionnes etant 
50 moindre que la totalite de la pluralite de noms 

stockes ; et 

selectionner parmi seulement les noms d'iden- 
tification indiques stockes dans la memoire en 
reponse au signal rapide, afficher le groupe se- 
55 lectionne de parametres associe au nom 

d'identification selectionne et commander la 
pompe (18) pour qu'elle fonctionne selon le 
groupe de parametres associe au nom d'iden- 
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tification selectionne. 

13. Procede selon la revendication 11, caracterise en 
outre par les etapes consistant a : 



I'indicateur a des valeurs de parametres de perfu- 
sion comprenant des valeurs de parametres de per- 
fusion plus communement utilisees avec la pompe 
(18). 



stocker dans la memoire une plurality de va- 
leurs associees a au moins certains des para- 
metres de perfusion ; 

stocker et associer les indicateurs a une plura- 
lite de certaines selectionnees des valeurs w 
stockees, ia pluralite de celles selectionnees 
etant moindre que la totalite de la pluralite de 
valeurs stockees ; et 

selectionner parmi seulement les valeurs indi- 
quees stockees dans la memoire pour un pa- 15 
rametre de perfusion selectionne en reponse 
au signal rapide, afficher la valeur indiquee se- 
lectionnee et commander la pompe (18) pour 
qu'elle fonctionne selon la valeur indiquee se- 
lectionnee. 20 



14. Procede selon la revendication 12, caracterise en 
outre par les etapes consistant a : 

stocker dans la memoire une pluralite de va- 25 
leurs associees a au moins certains des para- 
metres de perfusion ; 

stocker et associer les indicateurs a une plura- 
lite de certaines selectionnees des valeurs 
stockees, la pluralite de celles selectionnees 30 
6tant moindre que la totalite de la pluralite de 
valeurs stockees ; et 

selectionner parmi seulement les valeurs indi- 
quees stockees dans la memoire pour un pa- 
rametre de perfusion selectionne en reponse 35 
au signal rapide, afficher la valeur indiquee se- 
lectionnee et commander la pompe (18) pour 
qu'elle fonctionne selon la valeur indiquee se- 
lectionnee. 

40 

15. Procede selon les revendications 12 ou 14, carac- 
terise en outre par i'etape consistant a associer le 
nom d'identification a un nom de medicament. 



16. Procede selon les revendications 12, 14 ou 15, ca- 45 
racterise en outre par I'etape consistant a associer 

les indicateurs a des noms d'identification compre- 
nant les noms de medicaments plus communement 
utilises avec la pompe (18). 

50 

17. Procede selon les revendications 12, 14, 15 ou 16, 
caracterise en outre par I'etape consistant a as- 
socier des unites de dosage et des unites de con- 
centration a chaque groupe de parametres de per- 
fusion et a son nom d'identification respectif. 55 

18. Procede selon les revendications 13 ou 14, carac- 
terise en outre par I'etape consistant a associer 



19 



EP 0 830 170 B1 



FIG. 1 



SPECIALIZED 
SOFTWARE 



16 



INPUTS « 



?4 



COMPUTER \J~ 12 S~ 10 



USER INPUT 
CONTROLS 



14 



MICROPROCESSOR 



24 



Hi 



STATUS 
INDICATORS 



26 
A 



AUDIO 
GENERATOR 



USER INTERFACE 



DISPLAY 
MEANS 

zr 



28- 



J 



PUMPS 



7 



J0 — ^~ 




20 



40- 



7AA 



34B 



EP 0 830 170 B1 



34C 



FIG. 3 



&OPPiM STOPPED I STOPPED 



t 



INFORMATION- 
AREA 



PROMPT LINE- 



'mama 



JBBBflB t . 



cccccc 



— STATUS LINE 
-32 

42 
■44 

-SOFTKEY AREA 



38E J8F 38G 38H 



FIG. 4 i 



NORMAL SIZE TEXT 

ABCDEFGHIJKLMNOPQRSTUVVVXYZ 
01234567890 

abcdef ghijklmnopqrs tuvwxyz 

!©#$%&!()-_+=/.. — BLANK CHARACTER 

LARGE SIZE TEXT 

0123456789^123+5678? 

BLANK CHARACTER 



NORMAL TEXT: 
REVERSE TEXT: 



This is Normal Text 



7ft® /s Reverse Text f ; 



MMKtt 7 E*7 ALTERNATES 
BETWEEN THIS: I fiftitiy ferf 



/W0 W/5: 



O/AKWC /?£V£7?S£ /B7 ALTERNATES 



BETWEEN THIS: 
AND THIS: 



^ FIG. 5 



21 



EP 0 830 170 B1 



(power on) 

( CONFIGURATlOn) 



FIG. 6 



RELEASED AND 
3 SECOND TIMEOUf 




ON/OFF 




STANDARD 




MORE 




START 


RECHARGE 




DISPLAY 




OPTIONS 




STOP 



STOPPED 



STOPPED 



ALARM 



5 

ml/h 
2.3 
mcg/k/mn 



15 
ml/h 
VR: 250 
VI: 0 



10 



AIR 
IN 

LINE 



DOPAMINE 



MORPHINE 



ALARM INFO: PRESS C 
| I CNTRSTTT 



CP I I 



3S 



3 [ 



] C 



2X. 



] c 



] c 



6 



3 C 



FIG. 7 



22 



EP 0 830 170 B1 



FIG. 8 



A STOPPED 

A PRIMARY RATE: WKmfrV h 

A* PRI VOL REM (VR): mOml/h 
A PRI TIME (TR): 14h 17m 
A PRI VOL INF: 0.0 ml 



SINCE 11:13a 13 JUN 94 



PRESS SELECT TO CHOOSE LINE 




25EC 




CALC.ON 



FIG. 9 



A STOPPED 

A CCWC mg/ ml 

A 00S£ mcg/kg/min 

A /247F ml/h 

A W? /.0 m/ (Vol Rem) 



AVI 0.0 ml 01 0.0 mg 





.SELECT 



















23 



